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(57)Abstract: ^ 
PROBLEM TO BE SOLVED: To optimize an element J 

isolating groove so as to accelerate the micronization ~ s$*w-. — ^r^-^-rr- 

of a MISFET(Metal Insulator Semiconductor Field 
Effect Transistor). 

SOLUTION: The surface of an active region L 
surrounded with an element isolation groove 2 on a 
substrate is flat and horizontal at the center of the 
region L, but the shoulder of the active region is a 
slope that declines downward to the side wall of the 
element isolation groove 2. The slope comprises two 
slopes S1 and S2 which are different from one 
another in an angle of inclination. The first slope S1 
close to the center of the active region L is 
comparatively sharp, and the second slope S2 close 
to the side wall of the element isolation groove 2 is 
gentler than the first slope S1. The surface of the 
substrate at the shoulder of the active region L is 
rounded as a whole, and an angular region is not 
present. 
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m^mx-h^x. ffiitt&mmnfflmmz&ifzmzm 

*SP[ffl Kfilt 6*1 OflWMH . *J J: tflOTBS 1 *>«f«S 

Mte^^i?»o(iM t L . 185K* i <n 

[ ««« 5 ] n^s i iemo^f^mtaiE&^ST'fc 

1 ti JHWU^WBaffiifliBfU^ 4: -f 6 

■Pr^(ci5tti.mf!S^«s«®^«ffl, i3«fctXmilSB2^) 
«WiB kl9E3B^F4MB«^)0Bffi4: S 1MB 

HtriB* i afttts t mism 2 nmmt nmst&^atf 
msi^mwmR^mm^m^A^m^h.x v * 

fijeS*ifciStt««t:M I S FETjWB«**U:*W* 

mt. fife*ifcJ:t>'ig2oei®^p a i{c{iSL. ft***. 

I MSB 8 ] 7 gSRa^ft»ft&«B8l£S-C& 

[ 9 ] mum 7 tm<n*mmmmmwx'h 
or. wsKStt»«fc»j£$ft.fci»iEM isfetu. 



C M*JI 1 0 ] ffi£3f 7 Etta^flgRftlsIftSirc 
WEigtt««t=»iS$n/stBfBeM I SFET 

jHftffi MISFETtAO, MIB* * U -fe/UjUiRMM I 
S F ETlCfi, fJISD RAM^ * U -fc/KDf&O— 

C fti&B 1 1 ] M** 7 Ett<7>¥«fMKiRBinsatC 
ft->T. «rffiffittfR«oy-h«*|Sl^ftfett. 0. 2 

[it 1 2 3 jiiToxm^-i-t? c k trwnt-r** 

( a ) JlttAs'y 3 ^*»4>$r*aS«£J!8»(W*£ b lz 

3Ea6Ko«llf*llll?Wt=»ajS**IS. ( b ) MS* 
mi^Miti-hZtizX-oX. mTlB (a) XST8£ti$ 
«fcttSE«S««iiit , IWEW 1 wMWfc^U =1 ^K«k *) 

t>jpv^fflW**rr6SS2oiMi:^y nv^sr^-rsx 

( c ) t»BE»20BHI:^y nyJUfcXy*-^-*-*. 
ffiS^2>I^. ( d ) M!B ( c ) IS-C«fflS*fc«nE 

omeaHKt=»*»«L^a. iiiiBa^sr^s-ft-rs^ 

ttJ:->t. mm<7)ftmizWi3cvM<ti>'V3ym£}8 

m-zjim. ( e > ttEar^rt*t*tfTOEWKflaJUi 

{;^4 oSg-ftv y n yBtt»j« Lfeft. MIBif^-fkKzr 
CklcioT. «TIB«^«f»«^)l!nEai«t=ttlB»4 
XS. -(f) «9!eWBMbK*»*tfctt. M I SFET 

A-rsxm. (s) msd.mfcz^'yj-yrLTznmm 
«®£Bj£-rsxg. 

C limil 1 3 ] if 1 2 Ett^mMMMRIllSSeS 

Oi5jt^ft-C'^>^T. milB ( a ) X^t'MlBS^«oaffi 

k *»«k "^6¥»*«8[E8MIKOi8aft1fe. 
C «*if 1 4 ] If ^iM 1 2 KttO^ttJMKBKSB 

<oigjt^a-C'S)o-c. Bute < a ) xewa, IWE ( b ) 
s £ t iz x ->x . ftsa? 1 oss-fb^ y =» >-k<?>*i»* 



i(3) 000-20087S ( P 2 0 0 0 - 2 OflllS 



[ mtm 1 5 ] f 1 2 Etta^ttJMKBKgS 

OSDt^ffiT-SoT. Hula ( e ) XS^tfcti^^ 

Mias^^s-f s c: k k «t o -c . Mia^s 

nmm 1 6 ] imm 1 2 leK^^^satiiss^s 
cosit^T-fcoT, Mia ( e ) us*. Miasma* 

ttzxmt. mm?* hu^xmzmzLtzik. m 
emitis 0 3 ymtmmts xgk t 
nmm 1 7 ] mm 1 2 i5®o^#^«[gs&^s 

OMit^iTCifcoT. Mia ( g) Ig-ei9E»8€:x,r 

^y^-rsiSL was» : H«aiKyi»a*itfcmia*4 
t^ct^T. fria«^si«<7)jii5aa5oii)ie^4og!-ft^ 

mm. 1 s ] mm 1 2 getto^ti^iiiKsx 

co$jjt*&T'fcoT. Mia ( g) -im.<Dtk±™±%0m 

4>T\ ^xyl^^Ojtft^^rMiaS^tiSA-rs 
IS** fcfc:*tr£ k £^k?«^#ft!K[slKgS 

im&m 1 9 ] »;£Jf 1 2 !£!&0¥iii#3Mf ESSIES 

^Kiti-arfeoT. Mia ( d > xsx'Mies^iit^ 

[ mm 2 0 ] 1 2 ia®o¥^f*maius#^s 
««Ba*i6r*->T. Mia ( d ) ig-ciweaHRfca!® 

[ft** 2' 1 ] *^8t»t=.l:-a"tJSIH£H4*iJfc« 

L, *^Mfa^l<0^r[^iJi:^S^;■r-?)SB2^0*■(^i]^c:^iV^ 

t ^ $ /ifc y- h k . Mia^'- h ira*>Pi (H*> w 

ia¥gfr»££l?j£$*i.*: V-* s YV4Vb Zffilfc 
MI SF ET£W1-£¥®#*m0S3§l!;§-e£>oT . 
(a) Mie¥zl*S^«®tcfcv^T. SiKOBk. IS 

<rMb £ 3r L % MiaSI 2 <0® ^'Mia^T^iiS^liM^ 

*mw hmvfcmmt , ( b ) fna*«Mt«rtK:» 
fiKS<ife*ise»atk. (c ) Mia^ifc«t^3^M 

±tc^)S$il^Miay- hfe^Stk . ( d ) Mia^'- h 



IMMU:fc:»Jft$*tfcliWey- hSSSk Sr* L . Mian 
2c0^r(S]t©-3-CMie^ 1 cO®A^Mia^2cO[B^(6]^ 

MiamsoBt^tf-^tf^'Mta^i^ffi^ 

LTSrr^jKfi, fft*fcflttnbfc«, toxizWOrthZ. 
Mian 2 <OB5K3tt * ^M-C-S^iMSn-r « - k SttSk 

[i»*iS2 3 1 &H*mt££r>xmm*m*tvM& 

U *-?Mlam^[S)kiS35-r■S.^2^?5^[6I^^^^V^ 
T , MiavSttffiilS*«iej^» J: 3 fc: . M6WK*^ t 
•C^^ixfe^-'- h«®k Miay- MM^WIIBOW 
K^UfHEKfcJBlSSJ itJt V-x . H W v k * 

m 1 sFETSrwrs^«!mffiiiis&saT'S>-3'r. 
(a) Mia¥#f**«^aHfct>v^. ^i<o®k. m 

2<?)mk, WSE»l*J:t«B20ffitf5iaK:ffl»*-**3 

cOBk^*L. Mia^20®^Mie*^-iSi^ffl!lS2: 

ffifig-rsMiavStt^k . < b ) mmttimftizm 

j$.ZtifzMl*mmb. (c) Miai^l*3J:^3<7)B 

±{c^$n^Miey- vmmb . ( d > Miey- h 

#jii»rt^>«fE» 1 ttHBLhfcSeart-* ^- hm©k . 
(e ) Miami tezx/mscnmizts^x . Mia^sttffl^ 

ifsSrW-r^^f^^k^^rt. Mta^2<7)®t=i5fts 

WE*SWWR«OT«tt. Miam 2 Officii ttSMie^" 
- h«SOT^ X *) l> TXtzGLm-tZ <1 k zrmk -f-^ 

[0 00 1] 

w.&xifizomm.&ffiizmL. mz. »,«misfe 

T (Metal Insulator Semiconductor Field Effect Tran 
sistor) ZBf£1-&tllib<om=Fttimm}5 XV 

ra-txizmm Lx^wkma^zm-t^ . 

[0 0021 

[t^cosw] ls 1 wmy"v j bxiz&ft&m : ?~fr$i& 

Vftb L*C. jMfKSHfc (Local Oxidization of Silicon; 

locos) mtffe< m^btixz tztf. *mftm=F<7) 
MmMzft^xmttmttMm&mxtfmbbtix 

[0003]y'j3 ym&lZ&f&. LtifficDfrUlzMiti' 
U 3 >-M0r k*W«»H ^S*^aX.^f^^»SfSI (Shal low 
Groove Isolation ; SGI) it. (a) X?#S!S]P8 
Sr«8/J^S i k 4 . ( b ) *?#«BIU5«lM»A t 

(c ) jtortaoDBfiikJsajfcT^ifitt^iT^tfti 
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BfC# 44>T. ^ -y is 3 ;U KfftttfflKjU |g£ U 

[0004] ±R3R^KaiO-iR««r»|«*®i. & 

VD (Chemical Vapor Deposition) &XMft->V 3 yf& 

5. mz, ±MS.y * hUiSxhmzmZL. SHfc^ya 
>JB*"?^fc:LfcH5-f X^f-V^as«(c3 5 Onm 
~4 0 0nmm£^$^S£^j£L£fJL ffigSrSftgHt 

-rsdttcioT, ffi<vftmzm^mki'03>>ig$:B 
f-^^-^Bfeifc. t&cr>j:mx'm<7mmzm#>& 

[0005]^:. ffi<7)fi$l£&ttmWi.±lzC VD&X 

<7>ftmzm>TLA,ta£-{£i' y =? >miti.m£jm*> <-r 

^7r^) -TS. tlV^, ft?tt&M9Fg(Cheaical 
Mechanical Polishing; CMP) WiX"SAt^ x )nV^/r> 

[ 0 0 0 6 ] b Z %X\ ilfi^J: p fcJIWMBMilfctj 
•Sttm^^gp (MSP) -C«J5fWt=W<«rO. C^WSP 

<i' \ >-r#tt=5r 4f b Witt* ) rftkl&Zb iMabtLX 

a*). ztiim&tzft^tLx. ft&m®<vMmz& 

C 0 0 0 7 ] Witf, ftNpQ 6 3-2371 

±iec7)j: e^^aancj: -ixmttifcmioisim 

t&lZi-r*)l<®tfljun tyT<r>Wffi%M I.SFET^ 
L£tifinCE( Vth) aWSTfi. VVfo«P 

mztc&fflMZmWiLX^Z . Zhit. &6UzMt:JB& 

lx* ^rtas tse»K t ®r>a^«^»8tfli5t-cii , 

[0008] JJE^Wi. i tf> J: a *!*f-+ 

mwhtzwz^ mmzmz&fSLLttik. 9 5 o-c<w 



[0 0 09] ifc, #1^2-260660%^. 

■JfcMfcW-* £0 ^ritPSiJ-r *SW£ ffl* LX v * « . 
«(c*i v %T « MBfc&tf) j; -3 ^stfefe: «fc t vSte^isg?) 

[0010] i-r % ^m^sm^m^mmmm^m-im 
x'&m&mmit-t z ztczx^x. mTftsmt&omfc 

>x -y f-y ^{c j; r . *^li««^±ffil!MUK*» 
*U Kv^T±8Eiifi8-rt:ttl»*vx^fc:LfcKjett-f * 

*. 

[001 1 ] 

[%BJ* J ^LJ:ai:-r-5>^li] H3 0{i. ?SteW) 
[0012] m^J: 5 IZ. X&LtZB&LtimtofttttZ 

mo'V3y&6 1 £&*>&A,x'Bf$.L*zm=F%-mmz 

BKb^'J 3^16 1 cogmbcomizmitisVzyB&cQBg 

•tZtzMz^ BMfcs^y 3^16 1 <0$kM&7 »ir^x 
•y hx-yf-V^-f^i:. afti^y a^KtSfLTV^lBf 

Bf. -f^^vStt^cTjifi^gt-ftv-yb^e lti. 

-e^±ffi^tT'^r< (list 7 vKtcWS*L*fl5T, «H£ 
ffitt^^C^WA^iHb^ I J3>'I6 1 (cifc^Tlgx 

[0013] ZCDJ; a fe:, ^it«R«<0ififiW)IWt^y n 

6 1 jin^taifi ( y ) fc , vsitfflfig^w 

ff<^HK*Bf S ix^. h K-fl^ 6 0 Ottfl&tfX 
■WJ'BiaiOffltt^HWfc:*"?**-* J: a *c«r* . «k 3 ^ 
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-20tll!8 



t^tt>ixZ,. niz^ MI SFET<7)ffifflMzft~,xy 
— hmtf'hZ < =5r-S> b , ^rf-v4./K^)i^@^^^^ 

nffl^^»ft^y aJ'-O'-httffiSJBJJM-** 
Bff-r I S F E T-C»Kg0BI«r|SijHi . 

[0014] ±!E<D«k p&L S vMWBEOffiT&B&Ott 

ftSMW*<Srife»C, CTtl±*DRAM(Dynamic Ran 
dom Access Memory) C9i§-£-{C(±. HW^^f^ 

*CJ: 6 U 7 U •/ >- AttttOffiT*. t' «y ha<ZHS*«: 

[0 0 15] CKOidtc. #WHK»cJ:->TB4*ifc 
S«<0JStt®tfi{cSfcfBirM I S FETSrJgjjfeLJ: -3 fcf 

[0016] #JMH*>BW« % XT^KatO^K^Sia 

-ffcUCM I S FETcoWMi\LZm&h&ffiZWim-$-$> 

[0017] *»^XBlOB W«. 8WBH(:$*ljfcD R A 
MO »/ 7 v i'A flJLS **a« fcftflW*. £ b 

[0018] ^TOaffiEfc&tf£*^ffioBWi:JK« 
3. 

[0019] 

[0020] ( 1 ) *^co^^WHI8S^S{±, « 

i sfet*<»jr$^ m5zm&m.®cr>mmmzMfh 
mzmucommziz^ mzmirftmffinmmzftfrix 
TtotwiamtffflLZtL* mamma, mmmim 

m i ooshbj: o t«^»K«H-r*sn 2 wmmt* 
[0021] < 2 ) *%B3<7)^(*m»iuss^ao^jt 

[0022] ( a ) y n-yfrtthWB&mgl 

itT&ZblzXiX. mZMWLcrmwizm l co^-fkv y 



( b ) ffiB3S&&imKtt> Z b r>T. 1MB ( a > 

x^T'Ssai $ -fr/s mszmxvmmiz , mi ess 1 ^se-ft^ 

ya^KJ: 0fcJSv«J!t*^rt'4JS2«)BHI:^y=i>'Bl 

&»j«r6-is. ( c ) mizm 2 <ouMb^ y 3 v'JRj&x 
v rv-y-t 1 zbizx-^x. mzm=?tt%mmcr>mism 
focommzmiiiz-t&xm. < d ) mrie ( c > ig-e« 

SSBHk«:itJ:->t. iwfe^OrtiitclSSOEt-ffcS' 

yavi^jfttiis, ( e ) B>rie^i*igP5-#tfmr 

SEWBMfcULhfcJB 4 Oigft^ y a VjRfc Jftfc Ufc», hu 
EifiHfcfflt£.3. h •y/t(cffiv^TfriEIB40Kfl:^y 

mzmm-r * c: t ot . imE»7iHimosirex 
«fcfjSE*4 ^)BMfc y a jut*?** 

MISFETWLII ^flMME* W Wt-* tztbco^&mt: 

MRmL£BM-ix.n* ( g ) mimm^^y^>^ 
te»R^j£ u 3 & tstriey- h^M-t^M 1 s f 

[0023] 

&titt><7)±mte&\,->xm-mm : £3i-r2> i>wm— 

[ 0 0 2 4 ] H 1 tt. SQtxa<03fe4>(z«{t&ffiR«S 
W¥fflH, B2U. HI OA- A' ttt=^-3 3b£fioBf 
®H> H3{i. Ht<B-B' mzfe^tzWfoemm^ 
x-hh. 

[0025] MUZ p gaJmSASs y r? i?>^:^^K 
l<0±ffifcaBjfiS*utpa[»>x;P3(C(i» »^»®?g2 

t j: o r fflia & s *ifc?stt«« l jwbjr s v > 

*/WHtJUiWISFETQsjWBJSSivCV*4. 
t;l/StfWMISFETQslt DRAM^^'J-b^ 

[0 0 26] iia^^y-fe/loM^fflM I SFETQs 

»OnSi|i3»«cfH«l 0, 1 0 (V-^, HW» tc 
«k-oTmfiS:$iirv\S. ^^y-fe/HHJRfflM I SFET 
QsO^'-h€®8Ate. 7-HttWLi- ffc(Cfffj£$ 
tL, 01*>±T*fl (SS2^f&l) {cfftoTR— 
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{mi* ft) CiB-5fcy-Hfi8A (V-K 

&wl ) oastis ( y- hft) tj iwaBtt. 7 * h y y 
/57-( «»flUSff-C«fc* S ft/jv^J-ffi ( w*ur 0 . 12 

p< ^/nmre«WtS*i.T^4 . >- h«s 8 a 

(7-KttWL) OJtffCtt. y-MS8A (<7-K 
HWL) fcR^TBW-V&tf'fSfiffcS'ysvffll 

[00 2 7] 114 (a) {4. H1^±T*I&I (m2Jj 
ft) K«H*:«ffi«i£L:fcJ:tf^a^Of|tT#8i8l2 
^r^tT^-ria. 124 (b) fcj:l>15li Hlcf)± 

[ 0 0 2 8 ] vSttflftg L &Htr*74MK* 2 1± . 1 
( p S^x/l/ 2 ) IZB1& Ltmnftmzmti' V 3 XJBJ 
6&8#>3^££lffj£(z&<oTl*&. ££>%7#fllff2«> 
rtfifc BMk>' U 3 i: OJHSKW:. SHki" y a >m 
6 i: mWL 1 i: «9Ht::± tS-X hUX Zffittt h t&><rM 

(=fflAa**u:±BEiwfc^ u 3xi6 o»® ( ±m ) 

f4, v£14ffli|SLtfOS^l<7)*® (y-MWEK7> fcH 

(SKlM) fcfiBft (y-fe*) UTV*S.' 

[0029] JbK^#*t»2{cB*tafciSttlJl 

2 aflUttc -o TTHW- 4 ftgf 9 $r -> T v * 4 . 
04 (b) fc5rTJ:5K, £4>ffi8ffi«. ftffftffoR 
3r*2oo«»iH (S t , S, ) £*A,T-V^4. iitt^ 
«LO**8Kcifflr^SlO««fBff ( S! ) {4. JtiJWm 

m%mmmx'$> r> . **$ra»2*>Mfi(ciav*j(*2 

MB ( S 2 ) {4, £ 1 cotmW (Si ) «t 0 t««»*«ir 
ft$ffiT'&4. 

[ o o 3 o i & fc, ±u&&m&i.<mmziiftz>mL 

V*4tf>T\ aSffiS*SLO*TtJ£w¥fiHk* 1 *>«B 
®(Si ) kvmRtK. &£t/m=Fftmm2cr)Mmkt$ 
2<0*I$ffi(S 2 ) i:<7)*i#g&f4. ft 
iifcflB5fc:$:oT^4. i/s, ftfttir£ 1 OfrlMffi (S 
i ) taW^fir*2«fiMSJiB (S, ) fc«>SMMWi. ft 
* { A*b<?>iiJt[HMt=^:-oTV%|,. H5t:*t 

*WFfiBnfc*fLT*-«l* (<9) <4, iittffiKUfli 



><9 C > u aHF»«»2«DHH=m-&#»T*?fafia 

[003 1 ] ±IBiSttffittLtf>aS« 1 SIB£(4. y 
■fe;WSSWM I S F E TQ s o^- hBKfcK 7 tfjft£3 
fx. $ fct-t-O-haHcHtf*- MBS 8 AjWBJRSivo* 
4 . Mieo J: 5 {c . fg^frgf?! 2 tcS^>3i * titzMit^ 

V3>m.6<omwizftffimL<VT&®x'Tijttm ( y 

■fe*) U SttffittL^nff&aoTV^rv^T, 
NiWI«7«}gttfB«LOJPr»K:<>»*$iii *«>JS«» 

{4Me^2^^B ( S 2 ) (DT$s£X'W&LX^& . 

vStt«lSL<r)Hg|5tci5{ti,aS10^®{4, 
Wt=A»A*ftft ^>ixT "9 , ft5i o 

of> vsis Lcowgpt; »t s h wtfksn 7 comm 

{4, att««^4»*«tc*i»tfty-hlWtH70l»|:fc 

^iS^L<^:r>TV^4. 

C0 032]-y-MSflja7OT»(?5»Kl (p!->x 

tlX^h. iOpS*W#WaWl 2tc{4, ^%y-b/H8 
IRfflMI SFETQs(?)L#^IlE( Vth) frBaff 
4^0pM^!f?!i *<H-r$^TV^. "T 

^Ti5*>. ^t'J-fe/HtlifflMISFETQsIl ^Sf- 
+*^ffiT*«^*tT Vft . *K 1 ( pM^x;U3 ) 

ffiR«LOH»K»JKS*utfflrE»20««Ilf (S 2 ) 

<7)T^iT-®ffit. m2<7>tmw (S 2 ) (C4ilt*y- 
h«a8A«T*J:0t>T*K:fflilLTt^ft. f^T4 
«fc p fc. ^Pl*i« 1 2 fc»AS*L3tTtt«l 

JPI»fcT15HWK5r-?Tl**. 

[0033] <^{C. ±I2D R AMO*Bfi*ife*BI6~H 
2 9 Sffllr^TRIW* . H6~[119. E!2 1tJ 

«t IXH 2 3 ~H 2 9 0**V?*l*>£H8MH* . DRAM 
O-X^yrWO— afSriSL. *-Ma4Mi, DRAMco 
JUffligSScO— gPS:^ LT v ^ . 

[0034] ±i* % I6tit J: ate.' 09i.Hf 1 — 10 

l.ami $:*-78 5 O'CT'^^LT-eoaBtcJliSl 0 
nnSJKWSirMBHfcS' 'J a >"« (» 1 0®?-ft>- y a VK) 

4o^jgjst3ta. ®e-fk^y3>M4 0c7)±gu{ccvD 

JfcTHffl 2 Onufifl&OSHfcS'y ayfflg (RRfUR) 4 
ISrttBM-*. fift^y3y«4 1(4. *T-*H!W«tf> 
fflRl«rXvf->'^UT»&»ja^«RW)vx^fcLT 

<sM^4. gfk^y3v^4 it± % K-fbs*ifc< 
4 1 *>T»*>KfcS' y 3 >^4 o a, ass i ts-fb^ y 
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[0035] »:{c, H 7 3 fc. 7*hU^h 
IPR1 2r ? N'5-fx •/ T-VfX'WHtmm. 

atcomit^ y 3 sm4 1 k -e *)Tgiw)BMt 2^ y 3 >*J!4 
'j3>i4o jwiavci Sotuit Rftft&oKH k 

lz J: -a T , fiW)XST»jRS ft4Stt{R«L^)J»r«C« 

«. 1 0— 3 0n^KJbiUjrj:v\ 
[0 0 3 6] ifcfc, 7^M/yXMPR1^7-^y 

IS f fc***tf>ffl*« )*J«fcVSC-2fK( ISBE/iaSMl: 

X\ fS8tz^tXotz, mci'V3>Wk4 lOiBSTtc 

LOB) 'S.tBM"*. diltiO. fiW>lSTrJBRS#l* 

V*k\ a-ffcv'U ayKSkKftS^ya^JH 
2 k oSSttiifflb^M^ L . n%(OftmX'MMtf£. t »< 

[00 37] <Wc, 09tciir$\J:3fc:. S&1£3980 
0-1 000 iCT«SBHtt h Ztlz±r>X. mttMm 
1 (omwiz&iti' V 3 y)P4 0 J: 0 fcjpv^fltff 

<CT^.{f 2 0 — 6 5nmgjg) WitffcS' y 3 Vfflt (SS20 
mcis 0 3 VI ) 4 2 SrJgfg-r & . CI O&Rf&Gfli s-fi 1 
&3 £ fcte J: 0 . Sft^U 3 y&A 1 o**3&»4>rtM 

(fettfHWLH) M»|4»oTR(t5/>j3yR4 2W<- 
Xh'-? (bird's beak)##tf5. 

[oo38iaK. no (ctk-t i a s& 1 <o$m 

fcJBjSSfutJJEISMt S'U ^ >-Jg4 2 £ 7 ^Bitt-jfc 
-7 x -y hx y +ismm&t h Z k (c J: "J » *=F$H«H 

*He«fBffli& t T& & . , JJSKft^ 'J. ^ yR 4 2 

[0039] actc, iai lt^-riat. aft^yay 

J84 1 *v^^tcLfeK7-f xyf-y^TS^aHW* 

1 tCgg$ 3 5 0— 4 0 OnmlUgOif 2 a&J£j£-f 



4. C:ok#, Stt««L«DJBI|{txv-f->^s#isfe 
A. «»ffl<0»+^iSLTlH|ffi##j£Sii*. 4fc, 

(WitfCF 4 +o 2 ) tf>iffljfi*SWW-*ikfcJ: 
<t*>OBKfc:8 0* gflE^T— ><£R»*4. M2a. 

*i*BMk^y 3vk ( 6 ) #»2 aort»fc:a*«i*n 

[0 04 018*:. t»ESC-l«. SC-2?Ki5i:T/ 

fcxvf-v^qaaEsufefeLfca. EH2t=*f jtac 

»KlSr^ 800-1000 •CCSffflWW-* i k tc«t -o 
T . fR 2 a cofimzmm 1 0 nH^S^fiV ^Kft^ y 3 y 
MdSO^iWfc^ysva) HSr»rf«-*. COS!-ft: 
y'Jnyil lf4. ^2a<7)|^S{=^t7tH7'fx.y^ 

rt»*=a»a*#t4»fts/y 3 vjk6 k«« 1 k^a 

O^-fb^S^fi 1 ^ 3 £ k i 0 . m&W& Lcr>m&V> 

mmimmwAtbhti. m§zm4 <a> ,'H4 (b) t= 
[0041] mz. m 1 3fc*tj: a tc. »2 aoflgu 

**traHRl±fc:cvDffi-CK{b^y3>'K (m4cog 
-ftJ/ y 3^1). 6 fcJMW S . Z VBtftis y 3 y« 6 
(4. m2a«0gilS«fc 1 9i>J¥v->^J5 (MUf 4 5 0-5 0 
Onmag) TttaL. »2 aOrtffljJWfb^y 3VJR6 
■C36^tai6a4*i.«J:3t:-^4. IWk^ysV'JIie 
(4. Mt{fffi^k^h7Xh=Sf^^7^((C 2 H 5 ) 4 S 
i) b£m^Xf&m2ixZWHti<>V-3ym<r)J:olz^ x 

^itft:^ y 3 yjR 6 fcttflwsxstitaro t,M2a 
orta(ccvDi£-cH-fl:^y3y]«( Wr^-?) *m< 

ii/Ufigftv y 3 V'K 6 Sr-r^^ 7r^ ) °t 

h mz . at 2 a <7)i*isoisv ^Mg-fk y 3 yjR 1 1 

[0042] <JCK. &K1 Sr^l 0 0 OXJTSSBMtL. 
m 2 a fcSA^tfR-fe^ y 3 ^« 6 feiSIWft 

jS-Tiotc, h^>-'xhMPR2SrvX^(cL7tK 
5>fx >y +yrvSM£is» 3^14 1 cr>±&coWHti' V 
3y^6Srl^*-fS. 7*-hU^MRPR2^^- 
y« . S^^Stii^OS-fk^ 'J 3 yfflt4 1 * K 9 -f x -y 
^y^-TI. k * icffiffl * b UiSX bK P R 1 (OR 

[0 04 3] mz. 7*M^^MBPR2fe»*Lfc 

a. hi 5 tc^-r «fc 5 -ft^w^fsw® (cmp)s 

&fflV^r»2a«©±ffl«)BMt^y3yJK6*WBU «t 

^BfSrTa-fc-r 5 .• £ comma . l^sir i 
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[0044] ±iaSHk>- U 3 VR6tf>»faH±. 7 * 

^fc^. 8l2a*5(*iafSr*tf»«l±fc:B5fl:5/yn>'JR 
6 fciiWU i!v%T«£ 1 fcJHSWfcl/CBHfcS'.y 3VJR 
6.*^^7rW Lfcft. StffcS'ysyBN lfcx'h* 

a. gs-ft;>'y3^6«jpjs* < at<^-3-c* i 4>-f>'v'7 
**#«»2iw*£ifc*-*. 

[004 5] at. iSte{B«L0)*Kl*iB«r«->TV* 

*awks/ y a y«4 i y ^itti L , -e^TSPco 

HMfci' y 3 >-M4 0 £3S£fi£ ■£& . SUki/V 3 yg|4 1 
k . H 1 6 {c^-T J: 3 tc. SttfRKLO&K 

1 affiWBRSft.fcBMfcS' 'J n y)Bl4 0 OSHBi:*^ 
Slit 2 tcStfiS* tltcm-ltis y 3 Vffi 6 OSiffii: cOPalfc 
SMfcS^ y 3 yjgf 4 1 «JWSfc:*BS-r*SI£*96*-*-& . 

[0046]at.Hl 7tzm~X o IC v *?fl*»2 
fca»ii**U:BMt^y 3^60*®S-7 vBTOx 

y Mvf^/L. ^IKttLOSfKl OftSfcOlBK: 

(3ft£3*lTVi£ffVi&ft:£/y 3>"I4 0 t>JC<y + >7 

S*u »Kl*5«B*<»aj-*-6. 4fc. WIEfiflsS^ya 
yjl4 lfc«LTvvfc«W<a!Mfc^y3yjR6li. 
±HjWT$:< Mffi 1 7 v cr>X\ i&tmm 

OBHk^yayjH6*iii*«rtfflltcaii ( y-fe.x> U v£ 
[00 47] <Wc, 018CStJ:^C, £«1£*-J8 

5 oxrejsuHk t . *<B&m® lco^k i oastagus 1 
o n^A03flcv ^^k^ y 3 yi ( 5 <vmt is y 3 y 

IK)' 4 3H&tfL-fh. iOBMfcS'y 3yfi|4 3 tt. <JW> 

[0048] act. Ill 9fcjir*\I:3fc. X£ltc9x 
/MpS^xyl/3, nM<7X;U4, 5) *ffi&L-fht&> 
fc, JbSaKft^y3y]Bl4 3&aLT*«l^)— fflCn 

fflTOett (CTtJfyv) t^-aicpi? 

l 2 ZBfc?Z> fc*>(c, JbERffci/ y 3 yjg|4 3 £ffl 
LTSRlfcpaTOEft fciT^iitr. ^x/U 

(pS^x/US. nS>)i;U4 t 5) t:T8&tht$h7) 



U ***/HI«l 2*»BW4/S«)<^)^*E«!rti. fin 

[0049] Z.tl&X'<?yiMX\ vgttMlSL<^WSP^S 
KlSHBfcUi. MI2EI4 (a), 14 (b) fc^LfcJ: 

0 Sr. ft &3hjfcD3Ba*#tf£8tfrffS 1 OffiftS 
(S,) fc«*»*»$:*2tf>«»iB <S, ) fcjWE&e&ft. 

Tv*4. -eofcA,' H2 0t=i£*'UT*rfJ:3fc:. 
««LOWffl^)Stt 3 Sr*l^H!WHa(t I ) tcijitSK 
fti/'javW 3oSttarrtK=»->fc«a: ( ti ) (i. 
SffiWKLO+jWBCtJfttlMt^y 3VK4 30KJ? 

(t 0 ) .fcOfcjej&wtc^sKfc*. -e^B*. »i» 

[0050] -yr. m i Hwm2(0Mmz]5:^m2<7>m 
mm (s z ) «. fiMSAWw^arfeft, i<o«««ctj*t 

^SHC^ y 3 VJK4 3 tf!)Sltfrmt=»-> JtBW ( t , ) 

«, att««L»4>3feaftc*jtt*»ft^y3^K4 3«) 

mm ( t 0 ) k^n^^. h2«o«^h < s 

2 ) t'ti. !Wbi/y3>']!l4 3i51fcaHKlK«CAS 

ft*f-+*ywBji£ffl3r*eft«)iME»4, &2<nwmm < s 

[005 1] <WC, H2 l«C5«f J:dtc, 3fiSlt»9 
Clfc^j; 0 ; >J7H 1 tpS>>X*3 *3 J: 
/l'3fcJ:r/nS'>x;P4$:^-r-&. ^t'JTM^l 

a t T^jaiassA 1 4>> y r u o p s^x;p 3 ^ y 

[0052] ±KJSKyi&4f*-5 k , E2 2 fcffi 

*Lr*f idfc, ^^yru-foaeKi (piw 

3) ^aBGfi»{c»if-+*^*»iiW-*pS*iW*!«« 

1 2*W§itS. vgftffl^L^)Hgi5j£^T 
(i, SBio«»iii (s t ) ay&RiXV^^vPft®* 
tfmx%ixtz : fe®.W& L04>^a50*« 1 * i I/SS 2 <p " 
ffl^ffi ( s, ) o»K l ^^"tir-eftJIS l o«ttffi .( S 

i ) comm 1 tc^^«HB*«KIW-* . -ix^cfc 0 . 
pffl*W*««l2<0^»l«8KJ±. SttflWL*54»A 

^iowjw ( s, ) t5*v:m2?>mm ( s 2 > 

^HEl (pS^x;U3) ^®iE»(i:i±Efc|S|«0> 
■f-+ 1 2 . 
[0053] dtfOJ: 3 (c. sWaS^MBJBtiiitf , 

p 1 2 O^I«tto«ft^€1£ 

««Lo^«r«ew l < -r & ^ t & ^ . ^ixtc 

[00 54] ifcfc:. B2 3(c^rTJ:?k:. 
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•> x -y 1- X -y f - v ^'T'S^ 1 £7)»Sc7)^-f fc ^ U r7 
4 3£(te&Ufc». EI2 4fc:jj?*-J:$fc:. SlglSriftS 

oo-85 or-caasMtt- s - 1 tc «t t , zcomwiz 

C 0 0 5 5 ] JXt . 02 5 KijrJ-J: 3 _hfgy- bM 

i£m7cr>±mzy-bmm&A C7-h*wl> , s 

LK 8B, sc<±, eyitfy-hBHfcB^icyyfc' 
K-^L^^Fa^y 3VM£CVDgT-«MSU ffivt 
XZ?>±mzxs*y?y i^ffiTWNKfc J:tfWffltfcJ6 

fcSLfcfifc, 7* hu^bl (SEW ) 
[00 5 6] JMc % H2 6fcjRtJ:3i:, pM>7X/>3 

w^t. *^yrwopig^x/P3(£*^ y-fe/wg 

SifflM I SFETQsOV-X. YWy&MSL-th-n 

n- 14 ifc, JUifllUg&On 

M«7x/P4k:pS^|iE^i (*i7*) £4*>&A-f.g>£ 
fcKioT, P - ffl¥3WWH« 1 5 £#jSW4 . ZZt 
X'COXMdZ «fcO. D RAMW^t'J -bJUmtRm MI SF 

[00 57] JXfc. H2 7{Cjjr*-J:SlC. *BU_hfcC 
VDftT'M/15 0~1 OOnmm^cOg-fkv-'JrJVJll 7 
Lfctt. ^t'J7H Ogffc;^ y 3 >R l 7 £ 7 

!/ 3 y« 1 7 ft**«ti -y ^-y^S uttioT, 
h WM 8B, 8C <^tpiJMt;^ —/ux^— !f 
17c*»jSf*. 

C0 0 58]gg^T. JUiSHS&cDpS^X/USfcnM^ 

S^n' JS¥ttfttti«l 1 (V-X. KMy) 

U JIJffl[I]&<7>nS^x/|^4KpS^'Hj (jft-735) £ 

ftftttl2 (y-*. KM^) ZJ&fcth. ££±T 
OlgtiO. LD D (Lightly Doped Drain) flJitOV 
KW VS:«-*-*ffliaia»tf5nf-f */«2M I S 
FETQntJil/pf-^jM^gJM I SFETQp^ 

jaw*. 

[00 5 9] fttc, H2stc7Kf <fc 3tc, ^y-feyUiM 

«SMI SFETQs<0±»{Ch*vh«BL^JBiSt. 
Sffl@K<?3nf t*/I^M I SFETQn. p^-Y^JU 



MM I S F E TQ p C0±mzm 1 mWM. 3 0 -3 4 *M 
J3W6. 

[0 06 0] b'-y M8BLfcJ:lA'mi®K^3 0-3 4 
S»«f*{c«. SIl±{:CVDatlf6o 

o ni^gos-ft^ »j n 20 «■ Jtstu m^xmtio 

. Ur7yH2 0 2rCMP^t-W^L-C^aSs- ;s l 2 a^L 

t'JtoldMWM I SFETQsWV-X, HWV 
( nS^ffcrlilg 1 0 ) O±gPfi0S?-fk^U 3 yj£2 0*5 
«fc tfSHfci' y r: yjgr l 7 £ H 9 4 x -y f-^^t"* £ i: iz 
i^t, V-*, HU-f> (nfflipWJWSlKlO) 
*co±^tc: 3 y ? ? h 2 2 U ffe£rco±g|5 
tcny^^ N*-A-2 3£^j£-?-5. 
[006 1iat. ±KaV*7 h*-/U2 2, 2 3<0 

{5. h^— y>2 2. 2 SofigB^-t-tfig-rbv-y 

X7fA' 7 ;U3^?N*-;l'22, 23<50rtSP<0 

[ 0 0 6 2 ] ftlz^ ±imiti' U a VJR 2 0 0±SPJCC 
VD&TKJJ2 0 0nn««tf3|Wk^y 3>JR2 5*«BI 

^ * y r u -f oiwi:^ y n yj^ 2 5 Sr h 5 x -y -t-^ 

^■5Cii:tcJ:0. 3>^^ h*— >l^2 2<0±gpt^;P— ' 
*-^2 7&»iat^*. gjv^T, (.m 

ypiti 1 ) * 7^ ? LTj^iaiHS&iOSt-ft;^ y 3 2 5 

*5 jiii-eaTJiaBftS' y 3 >m 2 0 & k 9 -f x -y f-> 

7i-hZtlz£ 0. nfMVUMISFETQnW 
V ( n* S^zS^ISiS 1 5 ) ?)±3fffc:3> 
*?h*-;U35, 36 L . Mmmfficomit > V 
3^125. ttTmvBtfki'V 3^12 0*J it^**— 
h«® 8 C (Dl.Bcomtt.i' y 3 >S 9SrH7^fx>y 
^SifctCiO. Pflr*yHMISFETQpO)y 
KU-f > (p* M^Wc^l 2) <^)±^C3>' 
^^h*:-/U3 7 s 3 8&mmL. ^'-hm«S8CO± 
mzay??b*-!U3 9£&f8.-t&. 
[0 063] 3>-^^ h*-/U3 5~3 9fcJ:t>' 

^;l^-^-;U2 7^gpt7-7^2 6 5:^-rs. 
?2 6$:B&t&l l z\±^ b7fr—fU3 5~~3 9<7) 

ftSPtjiO'^/U-Tt;— /U2 7<^rt^$-#tfg?-ftvy 3>- 
50>±ffi(C^«-y ^ y y^T'C oj^ ( 4/£(iT i 
fit) 2riE»L. S£fc*OJbttfcCVD£TTiNBtfc 
J:tXWKt«ffllL/ia. Rfbi^y 3^12 5co±gpow 
BL TiNMijiVCo^ (4fcliTiBI) SrCMPJjfe 
TBF«U, Ztlb<7>mz:3>?7 h^— ;U-3 5 — 3 9*3 
J:^;U-7t;-;u2 7 OWSffOAfcHf . 
[0064] jfcfc:. Kfl:^y3y]«2 5o±aifc:^'Cy 
^ y y^&vmm 200 nogjK^wjR^iegi Lfca, 7 
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mssoss i jest* 3 0—34 . 

[0065] H29^-TJ:atC. t-y NI8BL 

(0066] flm«atffl$S$?C tctt, * 

"f\ b'-y MftBL&J:tfmftiE&3O^3 40Jt:S%:' 
C V D ffiTRIS 3 0 0 nngjflSOBMfcS'' U 3 fR 5 0 Srift 
»U ^vvcg^ynyRsofciM^TSoltfL: 

y?? h*— ;P2 3<0±Sl5tCX;^-*-^5 5z:&J&-t 

[ 0 0 6 7 ] ±E^;l"- *-;P5 4<0^mzyy 

75 5 tJttLfcft, IWkS^U 0£9±S«CCV 
DjfeT'RJI 10 0 nmgjgog-ffcv' !J3y|B5 1 SrtfiS 

fcxyf-y^jBiaEiB^a-ft^y 3VR5 1 £i&*-r 

U'klstxto&S'V 3yi5 0(Oi«:nI?Mfe ( U 
y) fcF-TLfc£*Sfc$'y3yRfci6«Ufc»» CO 
Shafts' y 3Vl^x 7 f; n* >y ? LTx;P— 5 4 

C0 0 68] at. ^yTWog-a^y 3>-R5 1 

<0±SPii J: WBffligKtf>IHls -> 'jaylSO *>_h3ff CcC 

vDft-ciwks/'y 3^152 zmmttztk. 7^^' 
xhr( B5H4i*> sv-x^tei/o^yru-foiMfc 

s^ynyjRS 2aTJfaS-fcs'y3>'R5 1 & H5-fx 
•y f-V^-f 4 C J: 0 , XtV-*-)V 5 4 OJiSBtC^ 

5 3 zi&m-h . « ffiVKMSJH^c ^Tgsmis 5 6 

tt. £^5 3<0rt£(=&-3-CjB£&h.&«>-C. TSfll 
@5 6«0^ffiat-±# < LTSmffiSStre-t-fcAfc: 
li, BWt5/y3y-R5 2£ffV*RI* (Witfl. 3/zm 
§£> "CHHKU atVij||5 3£jgj&-*-&&B£<&£. 
[ 0 0 6 9 ] act , JJE» 5 3 *>rtffl**tr»fcS' 'J 3 
^R5 24>±»fc. nSPfttffe c;y) £ K-rLrt:R 
i55 0nm^c7)r ; e;U>'r-X>-y3yM( EKrtH*) £ 
c v d a-c-ita IWfcS' y a yj» 5 2 ^_bgP^7* 
^7 r^'Ja yJIS-x >y f-A-y ? UTKH&r* - 
tiO. ?153<7)i^is^»-o-cr : E;P7rx^y3>'R 

>R«0«ffiar 7 -y IgiKOx y ^- v^fffiff L 

tz&, ws.nm%^x'T^)vy taw 3 ymwmmz 

IU t^iv? taw* ymzmikiti-Z t&tz. 
*^)«Sifc:^y3ya«:fl!c*S«6. £iifc:J:!J. 51® 

[ 0 0 7 0 ] <JCC, T8NHE 5 6 *>±»fc»ft* y ?JU 



*ufc±«*ffi5 8£JEfcgf-*. 81%££R5 7 JsitfJL 
S|5€*i5 8 *JBJS-T4fc:tt. *-**»5 3^I*jgB£#tJgS 
•ffcv-y 3^R5 2^>±SPtCC VDffiTHJOf 2 0 nmifUgcT) 

±ffit=C V Dm&XtfZJ*v 9 'J y^STCRiS l 5 Own 

gjg^T i NmzmmLttk. y* hui;* *r<. 0^ 

-fr-f) SrVX^cLTTi NRtJitflBWWi'^WRfc 
H^-fx-y^y^-rs. iiKciO, ^tSfl^ya^JR 

7t§ftjg^M5 7fciiA'T i NMrawt$*».fcJtai«a' 

fc, dd^T-^XgtCtO. ^^&y-fe;HMtRfflMI SF 

ETQst itiKaMfcsas^tfcflraHHitfflSJBiw 

C t X-ffif$.£tl& DRAM«>t'J S . 

[0071 ] W?SS«ffl^*^CO±Si5^2 

[0072] JSLb, *JBW»fc:J: oTiSftfcJHBt* 

[0073] IWEISffllOJBJB"C« . D R AM fcStffl Lfc 

< . »?»BB«**^-*»Rfc:a6ffl*M I S F ET^ 
jR-f s «a S L S Hz J£ < ®ffl-r « £ t # 5 . 
[0 074] 

[fSW^aSJfi] *HeJ:oTBIR55*».658W«)3^ -ft 
[0075] *$MHfc: J:*tff . attflWW>W*t=*J»tft 

^7^x*)v<Dm$&nm-?&zbtfX'%h?>x\ mm 

itZtltlM I SFETtfDL#V%ffimffi?>ffiT£JWr£ 

[ 0 0 7 6 ] *Jt; **ih{c j:*itf % - mvma&Mmz 
Ax-*mf2>ztizj:K). m&mmvmmztm&^R 

[Hffiofsm^ittBj] 

[Ell ] *%BBO-MfeC0Jg?J.-C'fcS^«s:««[IIg&^ 

atoRjais^+t: (t s mfcom^mmx'h %> . 

[0 2 ] m 1 OA - A ' *lc«H fcatEOBfBSHT* 

4. 

(B 3 ] 01 0 B - B ' ttfc»-3 feffiR^BfiBia-C* 
S. 

[04] (a) «, igtt««*iJ:t^*Oifi«^>»^«'«l 
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